The paper presents two methods of determining the planar waveguide birefringence and the measuring stands, which are used to determine the beat length of planar waveguide structures. The light is introduced into the waveguide through a prism coupler. The rst method applies measurements of scattered light. The second method uses an immersion coupler. The most fundamental property of an immersion coupler is the possibility to change uently the propagation length while immersing the waveguide.
Introduction
In recent years sensors have been developed which do apply various optical phenomena for the purpose of monitoring physical, chemical and biological values [16] . Basing on interferential phenomena, extremely sensitive sensors could be constructed [7] . The waveguide technique permits miniature many sensor structure. Due to their simple structure a dierential interferometer is being developed [8] , whose principle of operation can be seen in Fig. 1 .
Fig. 1. Diagram of the dierential interferometer.
The light from the laser L is introduced into the planar waveguides PW in order to excite orthogonal pair of the mode TE and TM. Upon the surface of the waveguide a sensor layer SL can be deposited, which aected by external agents changes its optical or geometrical parameters, resulting in change of a phase velocity of the modes. At the output of the structure (after the bringing of light from the mode TE and TM into one polarization plane through the polarizer P) the detector D records the interferential signal depending on the phase dierence between the modes. The most important parameter in the dierential interferometer, describing the waveguide is the beat length [9] . Orthogonal modes propagating in a planar waveguide may be described by the propagation constants [10, 11] β TE = β TM . That is why after passing a path of the length x between the propagating modes TE m and TM m the phase dierence is ∆φ, dened as [9] :
where ∆φ phase dierence between the propagating * e-mail: kazimierz.gut@polsl.pl modes, β TEm , β TMm TE and TM m-order mode propagation constants.
If the phase dierence between the modes amounts to 2π after passing the path of propagation L Bm , it is called the beat length m-pair of orthogonal modes [7] :
As
we get Another method is based on an analysis of the polarization states of the output light in response to known input polarization states [20] . When superluminescent diodes (SLD) are applied, the spectral interference method permits to determine the modal birefringence [21] . For this purpose an immersion coupler may be used which allows the light to leave from the two waveguide modes continuously and to determine the beat length [10] . If only one mode is excited and a spot excitation of displacement is applied, coupling some part of energy with the orthogonal mode, also this value can be determined [22] . 
Conclusion
The measurement methods presented in the paper permit to determine principally the dierence of propagation constants and not only their change, as has often been presented in other publications. The presented method of taking measurements is particularly adequate when the dierence of the propagation constants changes along the path of propagation.
